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(54) INTERRUPTION PROCESSOR 

(57)Abstract: 

PURPOSE: To provide an interruption processor which can 
shorten the time needed for the saving/return processing of 
the register contents in an interruption processing mode and 
also can improve the interruption processing performance. 
CONSTITUTION: An interruption processor is provided with a 
register bank 10 which consists of register files 1 to N. a 
status register 7 which holds the state information on the 
processor, and an interruption control part 9 which inputs 
plural normal interruption signals and plural fast interruption 
signals and controls the branch and return of these signals to 
every interruption program. The part 9 has a normal/fast 
interruption control means. This control means returnes the 
information held by a state register when an interruption 
signal is inputted together with the saving information 
obtained after the branch/ interruption processing is finished 
by the saving of a program return address and by the 
generation of an interruption vector, branches the 
interruption signal by the interruption vector that is generated 
after allocation of a new register file as long as the fast 

interruption processing is possible, and then returns the saving information to the register file that is 
used before branch of the interruption signal after the interruption processing is finished. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The register bank which consists of two or more regis^ter files, and the status register 
holding the status information concerning a processor, It is the interruption processor equipped with 
an interrupt control means to input two or more usual interrupt signal and two or more high-speed 
interrupt signals, and to control branching and the return to each interruption processing program. 
Said interrupt control means when [ said ] an interrupt signal is usually inputted Evacuation 
preservation of the maintenance information and the program return address of said status register at 
the time is carried out. A predetermined interruption processing program is branched from the 
interrupt vector table uniquely given by the applicable usual interrupt signal. The usual interrupt 
control means returned to the program under activation from the program return address which 
carried out evacuation preservation while returning the maintenance information on said status 
register which carried out evacuation preservation to the status register after activation termination 
of this branched interruption processing program before branching. When said high-speed interrupt 
signal is inputted, evacuation preservation of the maintenance information and the program return 
address of said status register at the time is carried out. next, in distinguishing the existence of the 
register file which is not used in said register bank and being The register file which is not used in a 
register bank instead of a register file in use at the time is assigned. A predetermined interruption 
processing program is branched from the interrupt vector table uniquely given by the applicable high- 
speed interrupt signal. It returns to the register file which was being used before branching after 
activation termination of this branched interruption processing program. It is made to return to the 
program under activation from the program return address which carried out evacuation preservation 
while returning the maintenance information on said status register which carried out evacuation 
preservation to the status register before branching, moreover, distinguish the existence of the 
register file which is not used in said register bank, and when there is nothing It is the interruption 
processor characterized by having a high-speed interrupt control means to branch the interruption 
processing program specified by another interrupt vector table for making said control usually 
according to an interrupt control means perform, without performing new allotment of a register file. 
[Claim 2] The mode register constituted by the various interruption enabling flags with which said 
interrupt control means contains two or more high-speed interruption enabling flags of each, The 
priority judging means which inputs the maintenance information on said mode register into said two 
or more high-speed interrupt signals and two or more interruption factor signals which usually include 
an interrupt signal, and a list, and carries out the selection output of the signal of the highest priority 
of two or more interruption factor signals, The addition-and-subtraction counter which carries out 
counting of the number of register files in use [ in said REJITA bank ], and outputs a register file 
selection signal, A vector generation means to generate the interrupt vector table for branching 
processing based on the output of the output of said priority judging means, the maintenance 
information on a mode register, and an addition-and-subtraction counter, The interruption processor 
according to claim 1 characterized by having a sequence control means to output each control signal 
of said evacuation preservation, a return, and modification of the maintenance information on a status 
register, based on the output of the maintenance information on said status register, and a priority 
judging means, and return instruction. 
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[Claim 3] The interruption processor [ equipped with the register file selection means which chooses 
one of two or more register files in said register bank, and is connected to an internal bus with the 
register file selection signal which the addition-and-subtraction counter contained in said interrupt 
control means outputs ] according to claim 1 or 2. 

[Claim 4] Said status register is an interruption processor according to claim 1 to 3 characterized by 
including the flag information which shows whether two or more register files of each in said register 
bank are using it as a part of status information concerning a processor. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of tl;iis translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the interruption processor equipped with the high- 
speed interruption processing means. 
[0002] 

[Description of the Prior Art] Drawing 8 is drawing showing the configuration of the interruption 
processor of the conventional computer, drawing 8 — setting — 1 — a program counter and 2 — a 
memory apparatus and 3 — for the instruction-execution section and 6, a register file and 7A are [ an 
instruction register and 4 / the instruction decoding section and 5 / a branching control section and 
9A of the conventional status register and 8 ] the conventional interrupt control sections. Drawing 9 
is the flow chart showing initiation of interruption processing of the equipment of drawing 8 , 
activation, and return sequence. 

[0003] Actuation of drawing 8 is explained with reference to drawing 9 , In drawing 8 , a program 
counter 1 is the part which generates the instruction address which should be performed next, and 
the instruction address is given to a memory apparatus 2 from here. A memory apparatus 2 reads the 
instruction code which should be performed from the given instruction address, and stores it in an 
instruction register 3. The instruction code stored in the instruction register 3 is changed into the 
control signal which is decoded in the instruction decoding section 4 (decode), and is given to the 
instruction-execution section 5. The instruction-execution section 5 processes according to the 
control signal for the given instruction-execution assignment At this time, the operand data (data set 
as the object of an operation) used as the object processed is read from a register file 6 through an 
internal bus. Moreover, processing result data are similarly stored in the assignment register in a 
register file 6 from the instruction-execution section 5 through an internal bus. The register 
assignment in a register file 6 is expressed in instruction code. The activation result flag which can 
come, simultaneously reflects an instruction-execution result is stored in status register 7A. The 
usual instruction execution is carried out in this way, and is performed. 

[0004] When the instruction which should be executed is a memory access instruction, memory 
address count is performed in the instruction-execution section 5. When a memory access instruction 
is a memory readout, memory access is performed by giving the calculated memory address to a 
memory apparatus 2. The data read from memory are stored in the register specified by the 
instruction code in a register file 6 through an internal bus. Moreover, when a memory access 
instruction is memory writing, memory access is performed by giving the memory write-in data read 
from the memory address calculated in the instruction-execution section 5, and the register specified 
by the instruction code in a register file 6 to a memory apparatus 2 through an internal bus, and data 
are written in a predetermined memory address. The activation result flag which reflects an 
instruction-^execution result in this and coincidence is stored in a status register 7. The usual 
instruction execution is carried out in this way, and is performed. 

[0005] When the instruction which should be executed is branch instruction, the branching place 
instruction address is calculated in the instruction-execution section 5. The calculated branch 
address is given to the branching control section 8. From the instruction decoding section 4, the 
decision-instruction signal for branching control is given to coincidence, and branch condition is given 
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to the branching control section 8 from status register 7A, respectively. In the branching control 
section 8. it judges whether branch condition is satisfied from these input signals, and when branch 
condition is satisfied, the branch address which should be performed next is given to a program 
counter 1. 

[0006] When the instruction which executed immediately before when the instruction which should be 
executed is a trap instruction (conditional [to the specified address / which is not planned ] 
instruction with which the location of the origin over which the jump transfer has been carried out, 
hardware started automatically, and it has jumped is recorded) generates exception condition, such as 
overflow, an underflow, and division by zero, it means an interrupt request generating in one when an 
external interruption input is given of cases. In this case, at that time, the program execution under 
activation is interrupted temporarily and interruption processing corresponding to each interruption 
factor is performed. 

[0007] In order to realize this interruption processing, in the step 51 of (a) of drawing 9 (it is only 
described as S below), first, said exception condition, a trap instruction, and an external interruption 
input are inputted into interrupt control section 9A, and are received. Interrupt control section 9A is 
S52, and removes the factor to which interruption is first forbidden among these interruption factors. 
And what has the highest priority is chosen from the factors which remained. When interruption is 
materialized as a result of the aforementioned selection, interrupt control section 9A is S53 first, 
gives an evacuation signal to a program counter 1, and evacuates the Interrupted instruction address 
to the specific register of a register file 6 through an internal bus. 

[0008] Next, by S54, an evacuation signal is given to status register 7A, and the contents of status 
register 7A at the time of interrupting are similarly evacuated to the specific register of a register file 
6 through an internal bus. Then, interrupt control section 9A is S55, and it interrupts and it outputs 
the selected interrupt vector table (the method which distributes an interrupt signal to the program 
which corresjDonds with that value, respectively is called vector interruption, and the interrupt vector 
table in this case is the mind of the data which choose a corresponding program.) corresponding to a 
factor to the branching control section 8. In the branching control section 8, the start address of an 
actual interrupt handler is calculated from the given interrupt vector table, and it outputs to a 
program counter 1. It performs after this by reading the instruction which should be executed from a 
memory apparatus 2 with the instruction address given from a program counter 1 like the usual 
instruction execution. 

[0009] An instruction execution shifts to an interrupt handler through the above-mentioned sequence. 
In an interrupt handler, in S61 [ of drawing 9 ] of (b), interrupt control section 9A interrupts first, and 
usually evacuates the contents of the register file 6 at the time to a memory apparatus 2. This is 
performed as an instruction in an interruption processing program. Even if this uses a register file 6 by 
interruption processing, the contents of the register file 6 before interruption will be saved, And 
original interruption processing is performed in S62. When interruption processing is completed, 
interrupt control section 9 A returns the contents of the register file 6 in the time of interrupting at 
which it has evacuated to the memory apparatus 2 contrary to S61 of previously to a register file 6 in 
S63. This processing is also performed as an instruction in an interruption processing program. And it 
interrupts in order to return from interruption processing finally, and a return instruction is executed. 
[0010] A return instruction control signal is given to interrupt control section 9A from the instruction 
decoding section 4, and, as for an interruption return instruction, processing starts. In S71 [ of 
drawing 9 ] of (c), interruption processing control-section 9A gives a return signal first to status 
register 7A, reads the contents of status register 7A at the interruption time evacuated to the 
specific register of a register file 6 through an internal bus, and returns to status register 7A. Next, in 
S72, a return signal is given to a program counter 1, the interrupted instruction address which is 
evacuated to the specific register of a register file 6 is read, and it returns to a program counter 1. 
From a program counter 1, the instruction address of the beginning after a return is given to a 
memory apparatus 2, and the program execution interrupted by interruption is resumed. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in the above interruption processors of a 
calculating machine, since a register file had only a lot, the contents of the register file which 
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evacuated the contents of the register file to the memory apparatus at the time of initiation of 
interruption processing, and evacuated at the time of termination of interruption processing needed to 
be returned from the memory apparatus. There are two kinds, the case where evacuation of the 
contents of this register file and return processing are performed by the instruction execution, and 
when being carried out by hardware, of cases. Since the time amount which corresponds for this 
processing also in any execution time of dozens instructions or case was spent on evacuation and 
each return, the interruption response time and the interruption processing time became long, and 
there was a trouble of having brought about degradation. When high-speed interruption response 
processing is required especially, interruption processing may be performed using a number of 
registers to which it evacuated and returned and some contents of the above-mentioned register file 
were restricted. However, evacuation of a register and the time amount of restoring are required also 
in this case. Moreover, by programming which uses a reduced number of registers, a big limit will be 
given to interruption processing program description, and it becomes remarkably difficult to consider 
as interruption processing programming with a high level language and the high interruption processing 
program of portability. Degradation may be brought about on the contrary for the program which used 
only a small number of register. 

[0012] Moreover, in order to avoid the above-mentioned problem, there is also a computer which is 
preparing the register set special for interruption processing etc. The problem by this performing 
evacuation of a register file and a return is mitigable. However, the number of groups of the special 
register set prepared is limited, and excluding evacuation of a register file and a return in all situations 
that an interrupt generates in multiplex is not guaranteed. Therefore, in such a calculating machine, it 
judged with software whether it would be usable in a special register set at the time of a ********** 
receptionist, and only when possible, evacuation of a register file and a return are excluded Even if it 
was able to perform interruption processing using the register set special at the time of interruption 
generating temporary almost, the usable judgment had to be performed by software in it, and the 
trouble of having brought about degradation also had a duration for it. 
[0013] 

[Means for Solving the Problem] The register bank where the interruption processor concerning this 
invention consists of two or more register files, Two or more usual interrupt signals and two or more 
high-speed interrupt signals are inputted as the status register holding the status information 
concerning a processor. It is the interruption processor equipped with an interrupt control means to 
control branching and the return to each interruption processing program. Said interrupt control 
means When [ said ] an interrupt signal is usually inputted, evacuation preservation of the 
maintenance information and the program return address of said status register at the time is carried 
out. A predetermined interruption processing program is branched from the interrupt vector table 
uniquely given by the applicable usual interrupt signal. The usual interrupt control means returned to 
the program under activation from the program return address which carried out evacuation 
preservation while returning the maintenance information on said status register which carried out 
evacuation preservation to the status register after activation termination of this branched 
interruption processing program before branching, When said high-speed interrupt signal is inputted, 
evacuation preservation of the maintenance information and the program return address of said 
status register at the time is carried out. next, in distinguishing the existence of the register file which 
is not used in said register bank and being The register file which is not used in a register bank 
instead of a register file in use at the time is assigned. A predetermined interruption processing 
program is branched from the interrupt vector table uniquely given by the applicable high-speed 
interrupt signal. It returns to the register file which was being used before branching after activation 
termination of this branched interruption processing program. It is made to return to the program 
under activation from the program return address which carried out evacuation preservation while 
returning the maintenance information on said status register which carried out evacuation 
preservation to the status register before branching, moreover, distinguish the existence of the 
register file which is not used in said register bank, and when there is nothing It has a high-speed 
interrupt control means to branch the interruption processing program specified by another interrupt 
vector table for making said control usually according to an interrupt control means perform, without 
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performing new allotment of a register file. 
[0014] 

[Function] The interruption processor concerning this invention inputted two or more usual interrupt 
signals and two or more high-speed interrupt signals as the register bank which consists of two or 
more register files, and the status register holding the status information concerning a processor, it 
has an interrupt control means to control branching and the return to each interruption processing 
program, and said interrupt control means usually has an interrupt control means and a high-speed 
interrupt control means. An interrupt control means usually, when [ said ] an interrupt signal is usually 
inputted Evacuation preservation of the maintenance information and the program return address of 
said status register at the time is carried out. A predetermined interruption processing program is 
branched from the interrupt vector table uniquely given by the applicable usual interrupt signal. While 
returning the maintenance information on said status register which carried out evacuation 
preservation to a status register after activation termination of this branched interruption processing 
program, it is made to return to the program under activation from the program return address which 
carried out evacuation preservation before branching. When said high-speed interrupt signal Is 
inputted, a high-speed interrupt control means Evacuation preservation of the maintenance 
information and the program return address of said status register at the time is carried out. next, in 
distinguishing the existence of the register file which is not used in said register bank and being The 
register file which is not used in a register bank instead of a register file in use at the time is 
assigned. A predetermined interruption processing program is branched from the interrupt vector 
table uniquely given by the applicable high-speed interrupt signal. It returns to the register file which 
was being used before branching after activation termination of this branched interruption processing 
program. It is made to return to the program under activation from the program return address which 
carried out evacuation preservation while returning the maintenance information on said status 
register which carried out evacuation preservation to the status register before branching, moreover, 
distinguish the existence of the register file which is not used in said register bank, and when there is 
nothing The interruption processing program specified by another interrupt vector table for making 
said control usually according to an interrupt control means perform is branched without performing 
new allotment of a register file. In this invention therefore, when high-speed interruption processing is 
possible Change a register file in use by hardware at high speed at the time, and it branches to a 
high~speed interruption processing program. Since it returns to the register file which was being again 
used before branching at high speed and the program before branching is returned after this branched 
program execution termination The evacuation processing to the memory apparatus of the contents 
of the register file and return processing become unnecessary like the conventional method, rather 
than before, prior processing and corrective action time amount of interruption processing are 
reduced sharply, and the interruption processing engine performance improves. Moreover, since the 
register file itself is changed In this invention at the time of high-speed interruption processing, the 
number of the registers contained in a register file does not have the limit on the interruption 
processing program description produced when performing interruption processing using a number of 
registers which a part of register file [ in / it is usually processing and the same number, 
consequently / the conventional method ] which Is processing in which it does not interrupt was 
evacuated and returned, and were restricted. 
[0015] 

[Example] Drawing 1 is drawing showing the configuration of the interruption processor by the 
example of this invention. In drawing 1 , 1-5, it reaches, 8 is the same as that of drawing 8 , and 7 is a 
status register by this invention. Generally, although a status register holds the status Information (for 
example, instruction-execution result flag etc.) concerning a processor, the status register 7 of this 
invention also includes the flag information (in this example, drawing 4 explains a change flag and a 
call detail) which shows whether two or more register files of each in a register bank other than the 
status information concerning this general processor are using It, 9 is the interrupt control section by 
this invention, and is an interrupt control means to input two or more high-speed interrupt signals and 
two or more usual interrupt signals, and to control branching and the return to each interruption 
processing. Therefore, the Interrupt control section 9 usually includes an interrupt control means with 
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a high-speed interrupt control means functionally. 10 is a register bank containing two or more 
register files 1 of N individual - N, and said status register 7 to reading of the flag information which 
each register file is using it or shows **** has become possible. 1 1 is the register file selection 
section, chooses one register file specified by the register file selection signal supplied from the 
Interrupt control section 9, and makes connection with an internal bus. 

[0016] Actuation of drawing 1 is explained. In drawing 1 , a program counter 1 is the part which 
generates the instruction address which should be performed next, and the instruction address is 
given to a memory apparatus 2 from here. A memory apparatus 2 reads the instruction code which 
should be performed from the given instruction address, and stores it in an instruction register 3. The 
instruction code stored in the instruction register 3 is changed into the control signal which is 
decoded in an operator part and given to the instruction-execution section 5. The instruction- 
execution section 5 processes according to the control signal for the given instruction-execution 
assignment. At this time, the operand data used as the object processed is read from the register 
with which the specific register file in the register file 1 - N in a register bank 10 is specified through 
an internal bus. This specific register file is chosen by the register file selection signal given from the 
interrupt control section 9, and is connected to an internal bus. The register assignment in this 
specific register file is expressed in instruction code. Moreover, processing result data are stored in 
the register with which it is similarly specified in the register file of above specification from the 
instruction-execution section 5 through an internal bus. The activation result flag which can come, 
simultaneously reflects an instruction-execution result is stored in a status register 7. The usual 
instruction execution is carried out in this way, and is performed. 

[0017] When the instruction which should be executed is a memory access instruction, memory 
address count is performed in the instruction-execution section 5. When a memory access instruction 
is a memory readout, memory access is performed by giving the calculated memory address to a 
memory apparatus 2, The data read from memory are stored in the register specified by the 
instruction code in a register file through an internal bus. Moreover, when a memory access 
instruction is memory writing, memory access is performed by giving the memory write-in data read 
from the memory address calculated in the instruction-execution section 5. and the register specified 
by the instruction code in a register file to a memory apparatus 2 through an internal bus, and data 
are written in a predetermined memory address. 

[0018] When the instruction which should be executed is branch instruction, the branching place 
instruction address is calculated in the instruction-execution section 5. The calculated branch 
address is given to the branching control section 8. From the instruction decoding section 4, the 
decision-instruction signal for branching control is given to coincidence^ and branch condition is given 
to the branching control section 8 from a status register 7, respectively. In the branching control 
section 8, it judges whether branch condition is satisfied from these input signals, and when branch 
condition is satisfied, the branch address which should be performed next is given to a program 
counter 1. When the instruction executed immediately before when the instruction which should be 
executed was a trap instruction generates exception condition, such as overflow, an underflow, and 
division by zero, or when a high-speed external interruption input or a usual external interruption 
input is given, it is recognized as the interrupt request having occurred in any case. In these cases, at 
the time, the program execution under activation is interrupted temporarily and interruption 
processing corresponding to each interruption factor is performed. 

[0019] Drawing 5 is the flow chart of the interruption initiation processing by the example of this 
invention, and is the flow chart of the high speed according [ drawing 6 ] to the example of this 
invention, and usual interruption processing, drawing 2 is drawing showing the concrete example of a 
configuration of the interrupt control section 9 of drawing 1 , and drawing 3 is drawing showing the 
configuration of the mode register 22 of drawing 2 , and it is [ it is drawing where drawing 4 explains 
the operation of the register file 1 of drawing 1 - N» and / drawing 7 interrupts according to the 
example of this invention, and ] the flow chart of return processing. In drawing 2 , it is the AND gate 
where 21 outputs a priority judging block and 22 outputs the AND of a mode register, and the reversal 
signal of the signal of an input edge and the signal of the input edge of another side with which, as for 
the vector generation section, and 26 and 27, amplifier was added, and, as for a sequencer and 25, the 
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round mark was added [ 23 ] for an N-ary updown counter and 24, as for 28. 

[0020] With reference to drawing 1 - drawing 4 , the interruption processing by the example of this 
invention is explained according to the flow chart of drawing 5 - drawing 7 . First in SI of drawing 5 , 
exception condition, a trap instruction, a high-speed external interruption input, and a usual external 
interruption input are inputted into the interrupt control section 9 of drawing 1 , and the interruption 
processing by the example of this invention is received. Nine is the interrupt control sectionS2, it 
interrupts to these interruption factor inputs, and a priority is judged to the interruption input in which 
two or more receptionists are possible to be the judgment of receptionist propriety. And the above- 
mentioned judgment is performed by the priority Judging block 21 of drawing 2 . 

[0021] In the priority judging block 21, a check with a respectively possible interruption receptionist is 
performed to each inputted interruption factor. This is tested by connparison by the contents of the 
Interruption mask register in the priority judging block 21, and the level register which can be 
interrupted, and is judged. That is, the interruption mask flag for each interruption factor of every 
beforehand set up by the program is "0". and only when higher than the level in the time of an 
Interrupt request being given which can be interrupted, the interruption factor concerned is received. 
A receptionist becomes possible only when higher than the factor over the interruption processing 
which is processing the level which can be interrupted at the time when a calculating machine is 
already interruption [ of a certain level ] processing the level which can be interrupted serially 
reflecting the level of processing of a calculating machine at a certain time. Furthermore, when the 
interrupt request in which two or more interruption receptionists are possible is given to coincidence, 
what has the highest priority is chosen. Generally interrupt priority is beforehand defined by hardware 
and is incorporated as wired logic (fixed priority logic) in the priority judging block 21. 
[0022] When interruption is materialized as a result of selection by the aforementioned priority 
judging, the interrupt control section 9 is S3 first, gives an evacuation signal to a program counter 1, 
and evacuates the interrupted instruction address to the specific register of a register file in use 
through an internal bus at the time. Next, an evacuation signal is given to a status register 7 by S4, 
and the contents of the status register 7 at the time of interrupting are similarly evacuated to the 
specific register of a register file in use through an internal bus at the time. After this, in the example 
of this invention, the thing which was chosen by the above-mentioned actuation and which interrupts 
and carries out high-speed interruption processing to a factor so much, and the thing which usually 
performs interruption processing are Judged, and respectively different actuation is performed. In 
either a trap instruction, exception condition or a high-speed interruption input the interruption factor 
chosen with the priority judging block 21 performs high-speed interruption processing according to 
the established state of the mode register 22 of drawing 2 . 

[0023] In drawing 3 , the configuration of the mode register 22 of drawing 2 is shown, and a mode 
register 22 is constituted from each flag of high-speed interruption enabling [ which is shown in 
drawing 3 ] 1 - N, and high-speed exception-handling enabling, high-speed trap processing enabling, 
and high-speed interruption enabling. Among the four above-mentioned kinds of enabling flags, high- 
speed interruption enabling is master enabling, and only when this flag is "1", it becomes effective 
[ other flags ]. Therefore, when high-speed interruption enabling is "0", high-speed interruption 
processing is not performed to any interrupt request conditions. When high-speed interruption 
enabling [ 1 ] - N support the high-speed external interruption input 1 - N, respectively, a high-speed 
external interruption input is given and the high-speed interruption enabling flag corresponding to this 
is "1", applicable high-speed interruption processing is performed. Hereafter, when, as for high-speed 
exception-handling enabling, an exception signal is given, and when, as for high-speed trap processing 
enabling, a trap instruction is given, that of high-speed interruption enabling [ 1 ] - N. and Hitoshi 
carries out 

[0024] The priority judging block 21 distinguishes whether the conditions which reach [ whether it is 
the inputted factor as which it interrupts and a factor requires high-speed interruption processing, 
and ], and the set point of a mode register 22 gives are satisfied in S5 and S6 of drawing 5 . And when 
both the distinction results of S5 and S6 are YES(s), whether nine having the register file which is not 
used in a register bank 10 in the interrupt control sectionS7 and a register file distinguish whether it 
is ABEIRAABURU, and when this distinction result is YES, high-speed interruption processing is 
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performed. Although it tries to change this from the register file which was being used in the high- 
speed interruption processing by this invention when it interrupted to a new intact register file, and to 
perform interruption processing, in order to enable high-speed interruption processing, it becomes 
conditions that an intact register file exists in a register bank 10. Then, it is confirmed whether an 
intact register file is in a register bank by said S7. 

[0025] When the output of the N-ary updown counter 23 of interrupt control circles of drawing 2 is 
not N (in namely, the case of under N), it is shown that an intact thing exists among the register files 
which have N sets. The enumerated data of the N-ary updown counter 23 show the register file 
number (number between 1 and N) in use at the time. The initial value of this N^ary updown counter 
23 is 1. and whenever it receives high-speed interruption, it counts it up one [ at a time ]. The 
conditions to count up are that the high-speed interrupt request was received by distinction 
actuation of the above S5 and S6. and that both distinction results that the enumerated data of the 
N-ary updown counter 23 are under N are fulfilled by distinction of S7. Moreover, the conditions 
which this counter counts down are that an interruption return instruction is executed and it is 
fulfilled both that the value of the applicable change flag of the status register 7 at that time is "1." 
[0026] Both the distinction results of S5 and S6 of drawing 5 are YES(s). and when the enumerated 
data of the N-ary updown counter 23 were not N in S7. i.e.. the intact register file existed in the 
register bank 10 and it is distinguished, it means that all the conditions that can perform high-speed 
interruption processing were satisfied further. The AND gate 28 of drawing 2 is outputted from the N- 
ary updown counter 23, and it is "1" when the enumerated data are N, The logic signal which is "0" 
when it is not N was added to while to the round mark, and logic reversal is carried out at an input 
edge. The available signal which is an AND signal with the applicable high-speed interruption enable 
signal which is outputted from this reversal signal and mode register 22. and is supplied to the input 
edge of that another side (the file register in a register bank 10 is available) YES of the distinction 
result of S7 — corresponding — it outputs, the available signal which the AND gate 28 outputs — 
the N-ary updown counter 23 is supplied as a high-speed vector ability signal as a roll-up functional 
signal as a rise enabling functional signal to the vector generation section 25 at a sequencer 24, 
respectively. 

[0027] The interrupt control section 9 changes the register file in a register bank 10 by S8 of drawing 
5 . That is, it changes from the register file which was being used before interruption to the new 
register file used by interruption processing. The change of this register file is performed by counting 
up the N-ary updown counter 23 +one time, and increasing one value of the register file selection 
signal which is that output. This register file selection signal is supplied to the register file selection 
section 11, and the register file selection section 11 performs selection actuation which followed the 
selection signal immediately. Therefore, when the value of a register file selection signal changes, the 
register file which a calculating machine uses immediately will be updated. 

[0028] If said register file is updated, the sequencer 24 of interrupt control circles will be set to 
coincidence at S9. Flag information which shows that the applicable file register which was a non- 
busy condition till then would be in the busy condition by updating (in this example, it is called a 
change flag) In un-using it, in "0" and use, the change flag of the value of "1" is given to a status 
register 7 as information used as "1", and the change flag information on the applicable file register in 
a status register 7 is set to "1." Consequently, the status information of having updated the register 
file as high-speed interruption processing is saved at a status register 7. This change flag is referred 
to at the time of activation of the interruption return instruction mentioned later. The conditions to 
which a sequencer 24 sets a change flag to "1" are the same as the count-up conditions of the N- 
ary updown counter 23, and are that it is materialized that the high-speed interrupt request was 
received and that the enumerated data of the N-ary updown counter 23 are not [ both ] N. 
[0029] The vector generation section 25 of interrupt control circles is S10, generates the high-speed 
interrupt vector table corresponding to the high-speed selected interruption factor at the last, and 
supplies this interrupt vector table to it at the branching control section 8 of drawing 1 . In the vector 
generation section 5, a high-speed interrupt vector table (mind of the data which choose a high- 
speed interruption program) is generated, when the value of the high-speed vector ability signal (a 
source name is an available signal) supplied from the AND gate 28 is "1." And this data value 
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generated turns into a received data value which interrupts and is different for every factor, and is 
determined by the value of a receptionist interrupt signal input. And the branching control section 8 
generates a branch address from the given interrupt vector table, and branches to a high-speed 
interrupt handler. 

[0030] Drawing 4 is drawing explaining the usage of the register file 1 in the register bank 10 of 
drawing 1 ~ N (it is described as RFI-RFn by a diagram). The change flag data in the stator register 7 
which the left-hand side of drawing 4 shows the busy condition of RFI-RFn are in the condition of 
"1 10 — 0", RF1 and RF2 are already using this, and it shows that RF3-RFn are intact. If high-speed 
interruption processing is started in the state of this left-hand side, RF3 is newly chosen, and as 
shown in the right-hand side of drawing 4 , the change flag data in a status register 7 will be in the 
condition of "1110 — 0" which shows that RF3 is also under use. And as shown in the right-hand side 
of drawing from high-speed interruption processing at the time of a return, it is shown that the 
change flag data in return and a status register 7 are changed into the busy condition before 
interruption processing by "1 10 — 0." 

[0031] By the case where interruption is materialized, as for all the cases other than the above- 
mentioned high-speed interruption processing, interruption processing is usually performed. Even if an 
interruption factor is a high-speed interruption factor, also when all the register files in a register 
bank 10 are using it, interruption processing is usually performed. That is, when any one distinction 
result of S5 and S6 of drawing 5 , or S7 is NO, interruption processing will usually be performed. It is 
the same as that of the actuation in this usually according [ interruption processing ] to conventional 
technique interruption processor. That is, after evacuating to the specific register of a register file 
while using the contents of the program counter 1, and the contents of the status register 7, it 
interrupts from the vector generation section 25 of drawing 2 . and the usual interrupt vector table for 
every factor is given to the branching control section 8. The vector for every interruption factor is 
determined from a receptionist interrupt signal input like a high-speed interrupt vector table. In this 
case, the value of the high-speed vector ability signal supplied from the AND gate 28 is "0." Thereby, 
the branching control section 8 is S1 1 of drawing 5 , generates a branch address from the given 
interrupt vector table, and usually branches to an interrupt handler. Usually, in interruption processing, 
the change of a register file is not performed. Therefore, from a sequencer 24, "0" is given to a 
status register 7 as a value of a change flag. 

[0032] (a) of drawing 6 shows the flow of a high-speed interruption routine, and (b) usually shows the 
flow of an interrupt handler. The processing to which the contents of the register file are evacuated 
to memory like before, and this is returned after that at high-speed interruption processing since a 
register file is changed like said explanation is unnecessary. Therefore, shortly after high-speed 
interruption processing is started by the procedure of drawing 5 , an interruption processing body is 
performed by S21. Usually, since a register file does not change, when interruption processing is 
usually started, first, the contents of the register file are evacuated to a memory apparatus 2, an 
interruption processing body is performed by S32, and the processing which returns the contents of 
the register file which evacuated to the memory apparatus 2 previously by S33 after the termination 
is needed by S31, with interruption processing. 

[0033] Return processing from interruption is performed by activation of an interruption return 
instruction. An interruption return instruction is an instruction executed by the last of an interrupt 
handler. A return instruction control signal is given to the interrupt control section 9 from the 
instruction decoding section 4, and, as for an interruption return instruction, processing starts. The 
value of the change flag in the status register 7 at the time is given to coincidence at the interrupt 
control section 9. If it interrupts from the instruction decoding section 4 and a return instruction is 
given to the interrupt control section 9 by S21 of draw ing 6 , or S34, the N-ary updown counter 23 
and sequencer 24 of drawing 2 will interrupt with a return instruction and the change flag from a 
status register 7, and will control return processing. 

[0034] In S41 of drawing 7 , as for the N-ary uptown counter 23 and a sequencer 24, the value of the 
change flag of a register file present in use distinguishes "1" and "0", respectively. First, the N-ary 
updown counter 23 checks a change flag, and when the value is "1". it is recognized that the register 
file was changed by high-speed interruption processing. The change flag data in the status register 7 
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corresponding to RF3 on the right-hand side of drawing 4 in the example in this case are shown as a 
condition of "1." And when the data of this applicable change flag are "1", 23 is the N-ary updown 
counterS42, and a register file is changed. That is, the return instruction as a down enabling functional 
signal is inputted into the N-ary updown counter 23 for a change signal as a count-down functional 
signal, and. as a result, only -1 counts down the enumerated data to it. By this count-down of -1, a 
register file selection signal will choose the register file which it interrupted and was being. used 
immediately before. Moreover, when the data of an applicable change flag are "0", count-down 
actuation of the above-mentioned N-ary updown counter 23 is not performed. And it moves to S44. 
[0035] To actuation and coincidence of the N-ary updown counter 23, 24 checks the contents of the 
change flag by the sequencerS41 , and when the value is "1", a change flag is reset by S43. This is 
because it is necessary to set the value of a change flag to "0" and to give a status register 7 in 
order for the original register file to be chosen by count-down processing of the above-mentioned N- 
ary updown counter 23. For this reason, a change signal is inputted into a sequencer 24 as a recovery 
functional signal, and, as a result, the return instruction as a roll-back functional signal outputs the 
change flag of "0" to it. The example in this case is shown as that by which the change flag 
corresponding to RF3 on the right-hand side of drawing 4 is changed into "0" from "1." The condition 
of saying that it was rewound by what the register file interrupted and was being used immediately 
before by modification of the flag data in this status register 7 is shown. 

[0036] Moreover, 24 checks the contents of the change flag, by the sequencerS41, when the value of 
a change flag is "0", interruption processing is usually performed, and since it is recognized as the 
change of a register file not having been carried out, modification processing of the above-mentioned 
flag data is not performed. And it moves to S44. So far, it is usually the difference in processing with 
the return fr-om interruption processing with the return from the high-speed interruption processing in 
interruption return processing. In the case of both, the following becomes with the same actuation. 
[0037] The interruption processing control section 9 is S44 of drawing 7 , it gives a return signal to a 
status register 7, reads the contents of the status register 7 at the interruption time evacuated to 
the specific register of a register file through an internal bus, and returns to a status register 7. Next, 
nine is the interruption processing sectionS45, and a return signal is given to a program counter 1. the 
interrupted instruction address which is evacuated to the specific register of a register file is read, 
and it returns to a program counter 1. From a program counter 1. the instruction address of the 
beginning after a return is given to a memory apparatus 2, and the program execution interrupted by 
interruption is resumed. 

[0038] In addition, since the change duration for the renewal of a register file performed when high- 
speed interruption processing is possible since each circuit in the register file selection section 1 1 of 
drawing 1 and the interrupt control section 9 of drawing 2 is constituted by the high-speed logical 
element, and a return is a short time very much and became unnecessary [ the evacuation to the 
memory apparatus of the contents of the conventional register file, and return processing ], 
beforehand [ of interruption processing ] and the duration of corrective action were reduced more 
sharply than before. Moreover, since the updated register file is used in high-speed interruption 
processing of this invention, there is no limit on the interruption processing program description 
produced when the usable numbers of registers are the case of processing in which it does not 
interrupt, and the same number and it uses a limited number in the conventional technique of 
registers in interruption processing. 

[0039] Furthermore, in this invention, the operating condition of the JISUTA file for interruption 
processing is checked by hardware, and when controlling the register file change and a register file 
were changed, and when that is not right, the device in which a separate interrupt vector table is 
generated is given. For this reason, it becomes unnecessary to judge with software whether it is 
usable in a special register set at the time of a ********** receptionist required in order to perform 
the change to the special register set for the interruption processing by the conventional method, and 
all the problems of the degradation by this judgment processing can be avoided. 
[0040] 

[Effect of the Invention] The interruption processor applied to this invention as mentioned above 
inputted two or more usual interrupt signals and two or more high-speed interrupt signals as the 
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register bank which consists of two or more register files, and the status register holding the status 
information concerning a processor, it has an interrupt control means to control branching and the 
return to each interruption processing program, and said interrupt control means usually has an 
interrupt control means and a high-speed interrupt control means. An interrupt control means usually, 
when [ said ] an interrupt signal is usually inputted Evacuation preservation of the maintenance 
information and the program return address of said status register at the time is carried out. A 
predetermined interruption processing program is branched from the interrupt vector table uniquely 
given by the applicable usual interrupt signal. It is made to return to the program under activation 
firom the program return address which carried out evacuation preservation while returning the 
maintenance information on said status register which carried out evacuation preservation to the 
status register after activation termination of this branched interruption processing program before 
branching. When said high-speed interrupt signal is inputted, a high-speed interrupt control means 
Evacuation preservation of the maintenance information and the program return address of said 
status register at the time is carried out next, in distinguishing the existence of the register file which 
is not used in said register bank and being The register file which is not used in a register bank 
instead of a register file in use at the time is assigned. A predetermined interruption processing 
program is branched from the interrupt vector table uniquely given by the applicable high-speed 
interrupt signal. It returns to the register file which was being used before branching after activation 
termination of this branched interruption processing program. It is made to return to the program 
under activation from the program return address which carried out evacuation preservation while 
returning the maintenance information on said status register which carried out evacuation 
preservation to the status register before branching, moreover, distinguish the existence of the 
register file which is not used in said register bank, and when there is nothing Since it was made to 
branch the interruption processing program specified by another interrupt vector table for making said 
control usually according to an interrupt control means perform, without performing new allotment of 
a register file When high-speed interruption processing is possible, change a register file in use by 
hardware at high speed at the time, and it branches to a high-speed interruption processing program. 
After this branched program execution termination, it can return to the register file which was being 
again used before branching at high speed, and can return to the program before branching. The 
evacuation processing to the memory apparatus of the contents of the register file and return 
processing become unnecessary like the conventional method, rather than before, prior processing 
and corrective action time amount of interruption processing are reduced sharply, and the interruption 
processing engine performance improves. Moreover, since the register file itself is changed in this 
invention at the time of high-speed interruption processing, the number of the registers contained in 
a register file does not have the limit on the interruption processing program description produced 
when performing interruption processing using a number of registers which a part of register file [ in / 
it is usually processing and the same number, consequently / the conventional method ] carried out 
by processing in which it does not interrupt was evacuated and returned, and were restricted. 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran^web.cgi„ejue 



2007/07/02 



